[Interrelationship between change of cAMP responsive element binding protein (CREB) or N-methyl-D-aspartate receptor (NR1) expressing in hippocampus and impairment of learning and memory after epilepsy].
The changes of transcription factors CREB and glutamate receptor N-methyl-D-aspartate (NMDA) receptor subtype NR1 expressing in hippocampus and the relationship between CREB or NR1 expression change and learning or memory deficit after epilepsy. Exploring the role of CREB and NR1 in impairment of cognitive function after epilepsy. Status epilepticus (SE) and chronic epilepsy (CEP) rats were kindled by using pentylenetetrazol (PTZ) as the convulsant. The function changes of learning and memory in different types of epileptic model rats were examined by alternative electro-stimulus Y-maze test. RT-PCR detection was used to analyze NR1 and CREB mRNA expression in hippocampus tissues. Immunocytochemistry technique was used to analyze CREB protein (pCREB) expression in hippocampus tissue. The results of alternative electro-stimulus Y-maze test (AESYT) showed that the total error (TE) in SE rats were higher than corresponding control rats at 1 d and 10 d after epilepsy (P < 0.05), there were no difference at 30 d after epilepsy (P > 0.05); In CEP rats, the TE in AESYT were higher than corresponding control rats at 1 d, 10 d and 30 d after epilepsy (P < 0.05). It was showed that expression of NR1 mRNA in hippocampus was significantly decreased in SE group and CEP group (P < 0.05) comparing with corresponding control group at 24 h after epilepsy, there were no significant difference between any two groups at 30 d after epilepsy (P > 0.05). The expression of CREB mRNA in hippocampus was significantly decreased in SE group (P < 0.05) at 24 h after epilepsy, and there was no significant difference in CEP group. At 30 d after epilepsy, the expression of CREB mRNA was decreased only in CEP group, but no difference in SE group. It was observed that pCREB positive neurons were distributed in CA1, CA3 and DG of rat hippocampus. The expression of pCREB positive cellular nucleus significantly decreased in SE group and CEP group comparing with control group at 24 h after epilepsy. The change of learning and memory after epilepsy is related to the expression of NR1 and CREB in hippocampus. The epilepsy seizures to SE and CEP rats could result in the impairment of learning and memory, and be followed by the decreases in expression of NR1 and CREB mRNA and level of CREB protein. It shows that NR1 and CREB may be involved in the pathophysiological process of learning and memory deficit.